Generating architectural forms are based on variant techniques or methodologies of forming. Though, all of these techniques are derived from either a form making process or a form finding process. Intuition and unpredictability are the essence of the form-making process. Form making is a process of embodying ideas directly into forms. In a forming process characterized by coincidence and no logic or using imitation and metaphor. Mathematical rules had always played a significant role in the process of creation of form in art and architecture through history. Using such a rule based or constrained form seeking methodology is called form-finding process.
Form making
Form Making is a process of creation using intuition, that is the ability to foresee without trying to understand, and imagination, that is the ability to create certain images in our mind. Form precedes analysis and design constrains. The key relationship between designer and product is a direct one (even if mediated via a thirdparty or medium wither conventional or computational). Product Cases or methodologies in which mental construct arises first are labeled form-making, where designers "have idea" then sketch it (Fig. 1) . Extreme form-making is not architecture but sculpture, perhaps form without 
Analogue Form-making
Depending on the conventional sources of inspiration and the essences and theories of creativity all over the decades that were based on: Intuition, unpredictability, metaphorization and no logic. Theories of incubation elaborated by (Wallas), Genploration (Finke, Ward and Smith), Redundant generation (Lem), and Synectics (Gordon). All these theories emphasize the role of Intuition, Coincidence, unpredictability and metaphors in the form making process.
Using Coincidence
An example showing Form-Making of an abstract dynamic form by coincidence (Fig.2 ). For this purpose, pieces of folded papers and cardboards were used. 2D composition was created on the scanner surface and scanned. The images were achieved by coincidence, however not without the intervention of the authors, who were responsible for choosing the amount and the quality of the elements used.The previous example composition was transformed into 2D linear drawing. Saved picture was opened in the AutoCAD, where it was converted into 3D wired form. The next step was visualization in the 3D Studio. In the process of searching of new idea of architectural form was used simple graphic software, which enables to elaborate the linear pictures similar to the handmade sketch. In all cases find results were by coincidence and unpredictable. Many theories of creativity (theory of incubation elaborated by Wallas, genploration (Finke, Ward and Smith), redundant generation (Lem), synectics (Gordon)) emphasize the role of unpredictable associations and metaphors in creativity. Process of metaphorization is characteristic for our era and plays important role in creative process. As a confirmation of this a group of students were given Rodtchenko's pictures as an inspiration for a form-making process (Fig.4) . On the basis of these pictures each student elaborated an abstract 2D composition and transformed it into a plan of a gallery. From one Rodtchenko's picture different students created totally different sketches, and in a consequence different unpredicted 3D forms. 
1.2
Digital Form-making Digital systems have emerged as a fundamental keystone in architectural design during the last decades 3 . The development of computer-aided design can be categorized into two main areas; "the representation and production of the geometry and topology of designed objects" and "the representation and use of knowledge to support or carry the synthesis of designs". Examples of computational form seeking without logic:
Using Fuzzy Modeling
In the creation of the architectural form, the first drawing is a fuzzy, imprecise image of the object, barely reflecting the general outline of the idea. If we are doing conceptual work, it is more difficult to make a hint or suggestion of something with the computer than when doing it by hand. It is extremely difficult to create a drawing that hints at a basic form or idea. With fuzzy modeling, the form of design is expressed in less crisp, essentially similar to the manners of architectural sketching with adding tolerance. Fuzzy logic Is a form of many-valued logic; it deals with reasoning that is approximate rather than fixed and exact. Compared to traditional binary sets (where variables may take on true or false values).
Using Random Function
The Webster dictionary defines randomness as "lacking a definite plan, purpose, or pattern. In this method of creation forms are not born in the architect's mind but they are produced by the computer. The architect only chooses, evaluates and transforms this form. 4 Searching for the idea in the buzzing, i.e. where we have just thought that there is nothing there, has become a new creation process. The theory of chaos makes it possible to search for the form in the chaos of incidental elements or systems with the use of random function (Fig.5) , which helps generate both two-and three-dimensional spatial structures. 
Using 3D Digitizing
The availability of 3D digitizing or scanning affords a greater freedom of movement between real and digital modeling environments. The relationship between "real" and "virtual" domains is as intimate as the designer may wish. For example, Gehry uses 3D digitizers to transcribe the formal surface qualities of handmade models directly to the computer (Fig.6) . He began modeling sculpture in wood and metal. With the CAD software Catia, he then developed models for the woven steel surface panels and supporting steel strakes of the sculpture. 
Form-Finding
Form Finding is a process of discovery and editing; form exclusively determined by a function and resulted from applying rules, constraints, parametric dependencies, genetic structures, case-bases or defined algorithms within a medium (Fig.7 ). We will call this medium the "generator" that could be an analogue form finding generator or digital form finding generator. Also extreme form-finding is not architecture but applied engineering. 
Using Mathematical Rules
Early attempts to analogue form-finding is rooted to Jean-Nicolas-Louis Durand followed an analogue form finding approach for the creation of neo-classical architecture by applying different combinations of building elements (Fig.8) . Louis Sullivan's plates that describe processes for reproducing floral ornamentation based on geometrical constructs (Fig.9 ). 
Using Transformational Rules
A recent example is Peter Eisenman, who used analogue transformational rules in architectural design synthesis. Eisenman's design concept operates on a system (a language) that permits creative action, generating an infinite number of utterances and making infinite use of finite means (Fig.11) . Eisenman reflects this practice on the design of a series of houses (House II -X). 
Digital Form-finding
Digital form-finding can be used to generate orthogonal conventional forms using basic shape algebra and formal logic or complex three-dimensional curves and folding surfaces using trigonometric parameterized functions. Computational algorithmic modeling is a run-end process that apply rules and algorithms within a computational medium but without a potential of changing a rule with direct manipulation applied to the end result. If the process offers this feedback loop, it is a form generation process whether generative or parametric that will be next discussed (Fig.12) .
Computational Modeling
Computational Modeling is the way to create shapes which are not directly defined but rather they are the result of some form of computation and simulation through using computers (Fig.13) . 
Algorithmic Modeling
An algorithm is a finite set of instructions that aim to fulfill a clearly defined purpose in a finite number of steps. 9 An algorithm takes one value or a set of values as input, executes a series of computational steps that transform the input, and finally produces one value or a set of values as output (Fig.14) . Processes are central and recorded but could not be tweaked. You will directly create algorithm yourself, rather than computer recording (and replaying) what you do with the mouse. Algorithms are not a special type of operation, necessarily. They are conceptual, a set of steps that you take in code to reach a specific goal. Algorithms have been commonly defined in simple terms as "instructions for completing a task" (Fig.15) . 
Generative Modeling
It is a design method in which the output is generated by a set of rules or an algorithm normally by using a computer program. Generative design is not about designing a building, its' about designing the system that builds a building (Fig.16) . Two important and distinguishing points that make a computational model generative; the rule or logic and the feedback loop, where the model takes its own output for input, to relatively generate complex surprising and unpredictable results. The solution is developed during several iterations of design operations.
Fig.16 generative modeling process
A generative system is a production system that does not specify the design artifact, but instead specifies a higher-level specification that encodes the "making" of the artifact, or the design procedure. Therefore, generative systems are said to precede formation over form, which indicates a fundamental shift from the modeling of a designed "object" to modeling of the design's "logic". However, this does not mean that the generative system now becomes the designer, but that the human designer externalizes and encodes some of its working intelligence into the "generator" to carry out certain design tasks or solve problems. Several generative design systems have been developed, well known tools such as shape grammars, parametric variations and algorithmic generation, and recent tools for searching of form in the world of chaos or random functions like Fractals and L-systems, and evolutionary tools based on the genetic engineering process like Genetic Algorithms and Cellular Automata. Generative design systems can be classified into three categories: linguistic, biological and parametric. o Linguistic Generative System A linguistic system is a grammar-based formalism where a set of compositional rules (syntax) govern and shape the design (semantics). The computational implementation of linguistic generative systems primarily manifests itself in shape grammars, L-systems and Fractals. A Brief will be given for each:
 Shape Grammars Shape grammars were first introduced by Gips and Stiny in 1972, as an idea to describe visual shape compositions 10 . A shape grammar is a set of rules to specify how one shape or part of a shape can be replaced by another (Fig.17) . This simple substitution process can be used to describe a certain design style or generate new ones 11 ( Fig.18) . 
Fig.18: (a) Rules for a Standard Shape Grammar (b) A derivation of the rules (c) A result generated by applying the rules repeatedly
 L-Systems L-systems were introduced by A. Lindenmayer as a mathematical formalism for modeling multicellular organisms that form linear or branching filaments (Fig.19) . The whole organism is treated as an assembly of discrete units, called modules. Each module is represented by a symbol (a letter of the L-system alphabet), which specifies the module's type. In addition, a module can be characterized by one or more numerically-valued parameters, which, together with the symbol, characterize the module's state. The resulting concept of parametric L-systems has been formalized in, among others. 
 Fractals
The term fractal comes from the Latin word fractus, which means broken and irregular. Its own name indicates that it is a geometry that is specially thought for irregular objects -a geometry of nature-in contrast with the regular geometry created by men. A fractal is an object or quantity that displays self-similarity on all scales with non-integer dimensions (Fig. 20) . The object need not exhibit exactly the same structure at all scales, but the same "type" of structures must appear on all scales. The mathematical nature of fractals based on chaotic mathematical equations that have repeated manner (Fig.21) . Chaotic processes are not random; they follow rules, but even very simple rules can produce extreme complexity (Fig.22 ). 14 Biological generative design systems adopt a different generative strategy, which takes nature and complex living organisms as a precedent and applies its principles in the derivation and transformation of architectural form. Since Charles Darwin proposed his theory stating that all species are generated via the process of evolution, Attempts had been developed to explain the adaptive process of natural systems and to design artificial systems based upon these natural ones (Fig.23) .  Genetic Algorithm Genetic algorithms (GAs) are algorithms inspired from Darwin's theory of evolution. These algorithms operate with the population of candidate solutions (individuals). Every new population is formed using genetically inspired operators (like crossover and mutation) (Fig.24) and through a selection pressure, which guides the evolution towards better areas of the search space. The evolutionary algorithms receive this guidance by evaluating every candidate solution to define its fitness. The fitness, calculated by the fitness function (i.e. objective function), indicates how well the solution fulfills the problem objectives (Fig.25) . 15 Bentley. Peter (Ed): Evolutionary design by computers. Morgan Kaufman publishers, 1999. In GA each individual element (in the phenotype) in the solution space, takes a code (a binary code depends on its properties) in the search space (in the genotypes). Phenotypes usually consist of collections of parameters; Genotypes consist of coded versions of these parameters. A coded parameter is normally referred as a gene; with the values a gene can be known as alleles. A collection of genes in one genotype is often held internally as a string, and is known as a chromosome. (Fig.26) shows GA's concept. Soddu used artificial DNA's to roduce various art work recorded (Fig. 27 ).  Cellular Automata A cellular automaton is a collection of cells on a grid of specified shape that evolves through a number of discrete time steps according to a set of rules based on the states of neighboring cells (Fig.28) . The rules are then applied iteratively for as many time steps as desired. von Neumann was one of the first people to consider such a model, and incorporated a cellular model into his "universal constructor." Cellular automata were studied in the early 1950s as a possible model for biological systems. More comprehensive studies of cellular automata have been performed to produce complex shapes (Fig.29) . 
Parametric Modeling
Parametric Modeling is turning design into a set of principles encoded as a sequence of parametric equations. The equations are used to express certain quantities as explicit functions of a number of variables. By changing any parameter in the equation new forms and new shapes could be generated (Fig.30) . Parametric design is a subcategory of algorithmic design, and is strictly based on an algorithmic construct. Computationally speaking, there is no difference between algorithmic and parametric systems; algorithms by default operate on parameters, and a parametric system's fundamental component is the algorithm itself, called the schema or definition. However, different than algorithmic design, parametric systems emphasize the explicit and direct manipulation of the parameter values in order to induce a change on the design artifact. This simple difference between a purely algorithmic versus parametric design manifests itself only during the design process, where the parameter values are changed by the designer in order to manipulate the 17 design geometry in search of the optimal design solution. Parametric modeling can be classified to three generations, the first was a pure application for the parametric equations. This phase is the primary application for the concept of parametric design. It is based on mathematical equations that generate forms based on changing the equations or the variables (Fig. 31) . By changing one of the variables or the equations, new forms will be generated. It reflects also the progression of the historical mathematical rules that constraints the proportions of the elevations, since the designer here generates the form based on his mathematical equations.
Fig. 31: forms generated by Mathematical equations in the first generation
The second generation is based on creating relationships between geometrical objects of a certain project, and by changing any dimension of one of the objects the whole design will be modified (Fig. 32) . Parametric design in this generation suggests the use of parameters to generate a form but the greater importance here, are the underlying relations between elements of the form. Set of relationships between objects are maintained while the elements can be independently modified. 18 While the third generation in contemporary parametric design is based on designing an algorithm to generate the project. The parameters here will be the inputs of this algorithm, and by modifying the parameters new designs will be generated. It is similar to the previous phases but the different here is that the parameters are inputs in algorithms not in pure algebraic equations, which represents a wider spectrum for the idea of parametric design. The designer here starts to create his algorithm by determining certain procedures that at the end generates the final form which fulfills the designer rules (Fig. 33) . The algorithmic steps could be used to create relations between geometrical entities similar to the previous parametric relations, or it may be based on mathematical equations. And by changing any of the input parameters new design variables will be generated. This generation represents clearly matured applications for using computers in the architectural designs. It reflects the full computational power of computers with their software and hardware (Fig. 34) , It is different from the previous generations where most of the designs are not-realistic. Most of the designed projects of the first two generations, show showy forms reflecting information technology potentials without any concerns about solving real design problems. Recently, architects started to use common algorithmic steps such as Voronoi, A-star, Stochastic search, Tabu Search, Lsystems, Cellular Automata, Swarm intelligence, and Genetic Algorithms in their designs which consequently start to take part in their parametric designs. These common algorithms could be the main or part of the algorithmic process done by the architect to create his designs. Usually many architects create their parametric designs based mainly on one of the previously common algorithms. 
ARCHITECTURAL FORMING BETWEEN FORM MAKING AND FORM FINDING TOWARDS FORM FOLLOWS PARAMETERS

CONCLUSION
The following table discloses the main differences between form making and form finding:
Form-making
Form-finding Definition Form Making is a process of creation using intuition, that is the ability to foresee without trying to understand, and imagination, that is the ability to create certain images in our mind. Form precedes analysis and design constrains.
Form Finding is a process of discovery and editing; form exclusively determined by a function and resulted from applying rules, constraints, grammer, logic, genetic structures, case-bases or defined algorithms within a medium.
Methods of applying
Can be applied through: 
Digital Form-making
Gehry uses 3D digitizers to transcribe the formal surface qualities of handmade models directly to the computer. He began modeling sculpture in wood and metal. Then with the CAD software Catia, he develops models for his woven steel surface panels.
Analogue Form-finding
Early attempts to analogue form-finding is rooted to Jean-Nicolas-Louis Durand plates who followed an analogue form finding approach for the creation of neo-classical architecture, obviously shown in his ornamental plates.
Digital Form-finding
Many architects and artist sail in this new realm of digital form finding process, whether using algorithmic, generative or parametric methodologies like greg lynn and cellestino soddu, shifting form from following function, to the world of form follows parameters.
Disadvantage
Extreme form-making is not architecture but sculpture, perhaps form without function.
Extreme form-finding is not architecture but applied engineering.
